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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth 
in 37 CFR 1 .1 7(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.1 14. Applicant's submission filed on 12- 
15-2009 has been entered. 

Status of Claims 

2. In the response of 12-15-2009, applicant has: amended claim 1 and cancelled claim 
2. Claims 1 and 3-16 are currently pending. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. Claims 1 and 3-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Derand et al (US 2002/0125135) in view of Harauchi et al (JP-2001 294692 as 

machine and orally translated) in view of Hruska et al (Journal of Fluorine Chemistry 

105 (2001 )pp 87-93). 

The current claims are directed towards a method of producing an analytical 
tool comprising a polymeric substrate having a keto group formed with a groove for 
moving a sample liquid and a cover bonded to the substrate to cover the groove. 
The method of production comprises: hydrophilically treating the substrate surface 
by a primary step of exposing the groove to a modifying gas to cause a primary 
substitution group from the modifying gas to bond to the keto group of the polymer 
material and a secondary step for substituting the primary substitution group bonded 
to the keto group with a hvdroxvl group modifying the characteristics of the groove. 

Derand et al teaches a method for making a microfluidic device with grooves 
(microchannels) fabricated on a substrate surface [0001], preferably made from a 
polymer [0065], such as polycarbonate (which has a keto group) [0070, 0084], which 
then is capped with a cover [0002]. The device is capable of analytical use, such as 
for capillary electrophoresis [0058]. They teach that it is desirable for the fluids to 
flow through the channels by capillary action (claim 15) and as a result, it is 
important the surfaces of the groove be hydrophilic [0012], however, plastics are 
often hydrophobic [0014], thus Derand et al teach that a hydrophilization treatment is 
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used on the groove surfaces [0015]. Derand et al does not teach applicant's specific 
process for making the substrate grooved surface hydrophilic. 

However, Harauchi et al teach a method for easily giving a polymer surface, 
such as a polycarbonate surface (which has a keto group) [0005], a stable 
hydrophilic surface [0003]. They teach a process comprising a primary step of 
exposing the surface to a mixture of fluorine/oxygen/nitrogen gas (claim 3)[0010], 
which modifies the water contact angle (more hydrophilic) followed by a secondary 
exposure to air which has the effect of further reducing the contact angle [001 1]. 

Thus it would have been obvious to a person of ordinary skill in the art at the 
time of invention to use the hydrophilizing process of Harauchi et al as the 
hydrophilizing process for the polycarbonate substrate surface in the method of 
producing an analytical device of Derand et al in order to produce the desired 
hydrophilic surface since it was known to be a suitable process for hydrophilizing the 
surface and would produce predictable results 

Harauchi et al does not teach what chemical change the fluorine/oxygen 
plasma causes to the keto groups that are present on the surface, or what chemical 
change is caused by leaving the fluorine/oxygen treated polycarbonate substrate in 
air. 

However, Hruska et al teaches that exposing hydrocarbon polymers to a 
fluorine/oxygen plasma causes the substitution of various oxygen functionalities onto 
the substrate surface (including many which include modified keto groups, such as 
fluoro carboxylic acid), and that subsequent exposure of such fluorine/oxygen 
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treated polymers to air causes those substituted functionalities to react with the 
water present in the air (claims 8 and 11), which hydrolyzes those functionalities 
(that is, substitutes those substitution groups created by the plasma with hydroxyl 
groups), and forms carboxyl groups, which increases the surface energy of the 
substrate (section 3.2, paragraph 1), rendering it more hydrophilic. 

Thus it would have been obvious to a person of ordinary skill in the art at the 
time of invention that by exposing the substrate to the fluorine/oxygen plasma they 
would be substituting into functionalities present on the substrate surface (including 
the keto groups) with those from the plasma (modifying gas) and then that by 
exposing the substituted groups on the substrate to air, according to Harauchi et al, 
they would be exposing the surface to water which would substitute those functional 
groups with form carboxyl groups on the substrate surface and increase the surface 
energy (claim 1). 

Furthermore, Derand in view of Haruchi in view of Hruska are performing 
applicant's described fluorine/oxygen plasma treatment followed by applicants 
described water exposure hydrolyzing treatment on applicant's described substrate 
(applicant's specification page 10, lines 22-23) in order to produce applicant's 
described result of making the surface more hydrophilic. Since applicant claims that 
the keto groups are modified in this way by the described process, it is expected that 
such a modification of the keto groups on the surface is inherent when the Derand in 
view of Haruchi in view of Hruska process is performed on the polycarbonate 
substrate (claim 1). 
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The examiner would like to draw applicant's attention to MPEP 21 1 2 (I), 
which states: 

"[T]he discovery of a previously unappreciated property of a prior art 
composition, or of a scientific explanation for the prior art's functioning, 
does not render the old composition patentably new to the discoverer." 

[emphasis added] Atlas Powder Co. v. Ireco Inc., 190 F.3d 1342, 1347, 51 
USPQ2d 1943, 1947 (Fed. Cir. 1999). Thus the claiming of a new use, new 
function or unknown property which is inherently present in the prior art does 
not necessarily make the claim patentable. In re Best, 562 F.2d 1252, 1254, 
195 USPQ 430, 433 (CCPA 1977). 

5. Regarding claim 4, Harauchi et al exemplify a 1 :33 ratio of fluorine to oxygen [001 0]. 

6. Regarding claim 5, Harauchi et al further teach ranges in flow rates for fluorine and 
oxygen that overlap with applicant's claimed values [0008], but they do not teach 
controlling the ratio of fluorine to oxygen in a 1 :10~20 ratio. However, Hruska et al 
teach that fluorine gas alone produces hydrophobic surfaces and that it is addition of 
oxygen to the gas flow that introduces polar groups into the substrate surface which 
can render the surface hydrophilic (section 1, paragraph 1) and teach controlling the 
relative amounts of oxygen and fluorine to effect the surface chemistry (table 1 ). Put 
another way, they teach that the amount of oxygen present in the fluorine gas 
mixture is a result effective variable which controls the polarity of the surface and the 
resulting hydrophillicity. 

Thus it would have been obvious to one of ordinary skill in the art at the time 
of invention to choose the instantly claimed ratios of fluorine to oxygen gas of 
"1 :10~20 on a volume basis" through process optimization, since it has been held 
that when the general conditions of a claim are disclosed in the prior art, discovering 



Application/Control Number: 10/529,321 Page 7 

Art Unit: 1792 

the optimum or workable ranges involves only routine skill in the art. See In re 
Boesch, 205 USPQ 215 (CCPA 1980). 

7. Regarding claim 6 and 7, Harauchi et al teach exemplify that treatment takes place 
for 1 minute with a partial pressure of the modifying gas is at room temperature 
(~20°C) and ordinary pressure (~1013hPa) [0010]. 

8. Regarding claims 8-10, an oral translation of the first sentence of Harauchi et al 
[0008] reads: "After the fluorine treatment it [the substrate] may be set aside in 
atmosphere or it may be washed with water and dried." Thus it would have been 
obvious to a person of ordinary skill in the art at the time of invention to wash the 
substrate with water (bringing water into contact with the inner surface of the groove) 
(claim 8) as a known and taught alternative to setting it aside in atmosphere for the 
secondary modification step. Further the examiner takes official notice that it is well 
known to the art of washing things with water to either spray them with water (claim 
9) or immerse them in a bath of water (claim 10). Thus it would have been obvious 
to a person of ordinary skill in the art at the time of invention to either spray water on 
the treated substrate or immerse the substrate in a water bath in order to wash it 
since they were both known to be suitable and would produce predictable results. 

9. Regarding claim 12, it would have been obvious to a person of ordinary skill in the 
art at the time of invention to positively cause the air to contain moisture in order to 
ensure that moisture is in the air and thus enable the carboxyl groups to be formed 
and render the surface more hydrophilic (claim 12). 
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10. Regarding claims 13 and 14, Harauchi et al teach that the contact angle becomes 
less than 40 degrees [0006]. 

1 1 .Regarding claim 16, Derand et al teach that the width of the groove can be 10 
microns and that the depth of the groove can be 10 microns [0061], it would have 
been obvious to a person of ordinary skill in the art at the time of invention to choose 
1 0 microns for the depth and width of the groove because they were taught to be 
suitable and would produce predictable results. This would result in a 1 :1 ratio. 
Response to Arguments 

12. Applicant's arguments with respect to claims 1 and 3-16 have been considered but 
are not convincing in view of the new ground(s) of rejection necessitated by 
amendment. 

13. In response to applicant's argument that Harauchi et al does not remedy the 
deficiency of Derand et al because it does not teach treating a substrate with keto 
groups, Derand teaching making the substrate out of polycarbonate, which has keto 
groups, and Harauchi et al in view of Hruska (showing that the air exposure step is 
exposure to water which causes a hydroxyl group to substitute for the surface group 
provided by the plasma gas) teaches modifying polycarbonate surfaces in order to 
make them hydrophilic by their process, which is the same process as described by 
applicant. Since the same materials are being treated in the same way in order to 
produce the same desired properties, it is expected that the same reaction chemistry 
occurs, so the keto groups will react with the plasma gas and then the water that is 
present. 
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Conclusion 

14. No current claims are allowed. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL G. HORNING whose telephone number is (571) 
270-5357. The examiner can normally be reached on M-F 9-5pm with alternating 
Fridays off. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael B. Cleveland can be reached on (571)272-1418. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/J. G. H./ 

Examiner, Art Unit 1792 
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Supervisory Patent Examiner, Art Unit 1792 



